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Iliii_iI_!!ABSTRACT--Acase-control study involvinginterviewswith the among other causes of death (excluding oral, pharyn-
_iiiili!iiilnextof kin or close friends of 120 black males who recently geal, and laryngeal cancers). The controls were black
_::::::::::i:::dledof esophagealcancer and 250 similarly aged black males males of similar age and year of death and were twice _.
iiii_i::ii!:whodied of other causeswasundertakento discoverreasonsfor the number of cases. Identifying information from
ii!i!ii!ii!:itheexceptionallyhigh mortalityfrom this cancer inWashington, death certificates was used to locate the next of kin or
[i!iii!i!!iD.C.The age-adjustedannual death rate In Washington,D.C., for close friend of the subjects with esophageal cancer and
')ili::ii!i!::nonwhltemales,1970-75, was 28.6/100,000, far higher than the of the controls for interview. For the purposes of this
iiiiiiiii!ili:nationalrate of 12.4/100,000and the ratesin other metropolitan paper the respondent will be referred to as the next of
i;::;i_::::::::i:areasof the country.The majorfactor responsiblefor the excess kin.

i_iiiiiiwasalcoholic beverageconsumption,with an estimated81% of Personal interviews of the next of kin were conducted

I!i!!ii::i:!;the esophagealcancersattributedto its use;highuseof alcoholic in 1979 by local interviewers under the supervision of a
Iiii::iii:beverageswas also found among the controls.The relativerisk professional survey organization. The interviewers were
!iiiiii::::!i(RR)of esophageal cancer associated with use of alcoholic unaware of the case-control status of the study subjects.
[:::iii!ii:/beverageswas 6.4 (95% confidenceinterval=2.5, 16.4). The RR The questionnaire used sought information on usual
......;:::::::iiincreased with amount of ethanol consumed and was highest lifetime tobacco consumption (cigarettes, cigars, pipes, :t:::55:: , .

_:::i:among drinkers of hard hquor, although the risk was also chewing tobacco, and snuff); usual lifetime alcohol :_
ji!_ii:::;:ielsvatedamong consumersof wine and/or beer only. The RR consumption (beer, wine, and hard liquor) prior to _'
fliiiiili:ilassociatedwith cigarette smoking was 1.0 (1.0, 3.5) when 1974 (i.e., prior to onset of disease); other beverage •
li!ii::iiiicontrolswithsmoking-relatedcausesof death wereexcludedbut consumption (carbonated beverages, coffee, and tea);
ii::ii::iil;de0tlnedto 1.5 (0.7, 3.0)when adjustedfor ethanolconsumption, usual dietary patterns during adult life prior to 1974
!iii:ii:ii::!:iSignlflcantdifferences of approximately twofold were found (frequency of consumption of certain hot spices and
!iiiii!iibetween low and high levelsof a) consumpton of freshor frozen sauces, 3] food items, unusual substances eaten, number
::iiii:::i!::meatand fish, fruits and vegetables and dairy products and of meals per day, and methods of cooking); usual adult
[i;_!_i!!_:iieggsand b) relativeweight (wt/ht=). The inversetrendswiththese weight prior to 1974; medical and dental history;
_iiiiii!generalmeasures of nutritional status were not explained by lifetime occupational history; highest level of school
[ili;ililalcoholic beverage consumption or socioeconomicstatus as completed; and residential history (state of birth, child-

_i_iiiiiiiilimeasured by educational IovoI.---JNCI 1981; 67:777-783. hood state of residence, and length of time living in
D.C.).

_iiiiii!i Quantitative indices of consumption were calculated
i_::iiii!:Mortality rates for esophageal cancer among black for severalvariables. We estimated averagedaily ethanol
_i_i_!:_!:_imaleresidents of Washington, D.C., are among the
i!iii_ii!:_:_:highestin the United States (1) To idendfy the risk intake, assuming 1 fl oz of beer, wine, and hard liquor
............ yields, respectively, 1.1, 2.9,. and 9.4 g ethanol (3). We
fiiiii::iiii:factorsthat may be responsible, we conducted a case- then calculated total ethanol consumption by summing
l::ili::::!:control interview study with the next of kin of black the amounts from all three types of alcoholic bever-

_;i_;i:;i::maleswho had died of esophageal cancer.iiii!iiiiiil;i!i:i ages. The summation was then converted into hard
!_I_:_:_:MATERIALSAND METHODS liquor equivalents for ease of interpretation.
!!iiii:!i!
iii!ii::!i_To update esophageal cancer mortality statistics
E_;_reported for 1950-69 (1), we computed mortality rates ABBREVIATIONSCS_D:fl OZ=fluid ounce(s);. RR=relative risk(s).
_iiiiii_ii_[or1970-75 by sex, race (white, nonwhite), and age for
i:=:D_::_::_i_::::.C., other metropolitan areas, and the entire United

_i_:i_:iiiiilStatest_:_:_:, with the use of data from the National Center ' Received October 27, 1980; accepted April 1, 1981.
!_i::_::_:-_[or...........Health Statistics and the Bureau of the Census. 2 Environmental Epidemiology Branch, Division of Cancer Cause
'._iiii!ii:Deathsfor 1972 were not recorded at the national level and Prevention, National Cancer Institute (NCI), National Institutes

i!iii::iiiiandare not included in the calculations. Methods of of Health. Public Health Service, U.S. Department of Health and
_::::::.::-:

;i_!_i;i::!::!:calculattonfor age-adJusted rates are described in (1). Human Services, Bethesda, Md. 20205.
!!i!ii:_:_Subjects for the case-control study were identified ' We thank Dr. Jack White, Director of Cancer Research, Howard

.... University Hospital, for his aid in initiating this study; the D.C.iiiiiiiiiiii::froma computerized mortality tape from the D.C.
it!i!!i_e Department of Human Resources for supplying death certification

:::j.i::i::ipartment of Human Resources. All deaths among information; Ms. Violette Kasica of NCI for data review; Dr. Linda
i!_ii!ii!black male residents attributed to primar 3, esophageal w. Pickle and Dr. B. J. Stone (NCI) for technical assistance; Westat,

:ii[ii!iii!ili!cancer[code No. 150 (2)] during the years 1975-77 were Inc., for data collection and preparation; and Mrs. Theresa McKinney
:iiii!ii!iii:i!ii_i::selectedas cases. Controls were randomly selected from for manuscript preparation.

::i:.__iiiil;iiii: i!
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_+_:;:: of times the food item was eaten per week. Certain

_iiiiiiiii!! food items were combined to form food groups, such as ,0 /._

ii!ii!iii!_i fresh or frozen meat and fish (beef, chicken, lamb, fish, _^,.m_o. t,c
: _:_:_: and shellfish) and precooked or cured meat and fish

i!!iiii_!iiii (bacon, sausage, frankfurters, lunch meat, canned meat, too;
...................ii and canned fish). We quantitatively measured the ,0 :
ii:i:iiii! intake of selected micronutrients (e.g., vitamin A and ,0 _.s.

iii::!::;z_z_ riboflavin) by summing the micronutrient content of ,0_ / _,

each of the food items consumed. Three consumption //_ _x_"_'_.

::I categories--light, moderate, and heavy--were created '_ "

:_i for each food item, food group, and micronutrient by ._ _0the division of the frequency distribution of the vari- _ ::
:ii able approximately into thirds. _ _0

_iii::_i_:: //

?_i_:: For the identification of risk factors for esophageal _'
._t cancer in this population, the interview responses for

_ cases and controls were compared. The measure of _°7 ;:
......:: strength of association used was the RR, approximated ,

:::i_ by the odds ratio (4). Associations were further ex- : Ii

li_i_ii amined by calculation of the odds ratios stratified by _

!_ various factors, particularly ethanol consumption, with , :
iI_ summary RR estimated and tested for significance by +the Mantel-Haenszel method (5) and with confidence

:i_ intervals calculated as described by Rothman and Boice z
*+_ (6). A prospective logistic model was used to adjust for
iiili_ confounding and to test for interaction among risk
iiii:ii::i: factors (7).
!_:_: The Mantel extension test (8) was used to test risk ,_-_, ,o-. ,-,, ,o-_, ,-- ,.o-,,,.,.+.-6,,,0-,, ,,-, .-,, ,_ -

:iii:iii::iiii factors for trend. For alcohol consumption, known to

_ : : be causally related to esophageal cancer (9), attributable TZXT-n_U_E l.--Age (yr)-specific esophageal cancer mortality rates
';]iiiiiili! risk estimates and associated approximate confidence in 1970-75 for nonwhite males in Washington, D.C., and the :::::

ii!i!i!i limits were also calculated (10, 11). Student's t-tests United States.
were used to compare mean weight and height between

!ii::i:i cases and controls (12).x::: .:
: :%.:t

ii::_:........! by 50% or more (table 1). The age-adjusted rate of 28.6
ii:iii RESULTS deaths/year/10 s was more than double the U.S. rate of
::::!i::iii 12.4 for nonwhite males and seven times the national
i:::::::::: Mortality from esophageal cancer among nonwhite

i_!::ii_i_ males during 1970-75, 1972 excluded, was higher in rate of 4.1 for white males. The elevation in mortality
ii_ii_i D.C. than in other large metropolitan areas of the was apparent at all ages (text-fig. 1). Esophageal cancer
:_i _i in this period accounted for more deaths (279) among
::+iiii+il United States and exceeded that for most urban centers D.C. nonwhite males than all cancers except those of

::if! die lung (812 deaths)and prostate gland (320 deaths).

'iiiiiiii:: TABI,E L--Age.adjusted esophageal cancer mortality rates. Among nonwhite males in the suburban counties
i_:!i!iliil 1970-75." among _onwhite males in the I0 U.S. locatio_ with the surrounding D.C., mortality from esophageal cancer
iii:_i largest nonwhite populations was also high. The age-adjusted rates for Montgomery ....

'_!!_:_: No. of Mortality rate, and Prince Georges Counties in Maryland and Ar-
_:_ I-_eati°n_ deaths death/yr/10 s lington and Fairfax Counties in Virginia were, respec-

tively, 19.6, 2_.5, 25.9, and 34.8.
Washington. D.C. 279 28.6 During 1975-77, 190 deaths among black male resi-:
Baltimore City, Md. 153 20.0 dents of D.C. were attributed to primary esophageal_:_! Essex County, N.J. (Newark) 78 19.0

ii:_:i_ New York City, N.Y. 499 17.1 cancer. These individuals comprised the eligible case

i Cook County. Iil. (Chicago) 334 16.4 group for the interview study. The controls numbered :i
! Philadelphia. Pa. 202 15.7 _80 and represented deaths from the following causes:
i:.::i::i Cuyahoga County, Ohio (Cleveland) 93 14.7 other cancer (28%), heart and circulatory diseases (42%),

:_+!!::!+i:i Wayne County, Mich. (Detroit, 198 18.7
Harris County, Tex. (Houston) 70 11.3 cirrhosis (8%), respiratory diseases (4%), accidental or +::

:iii :i Los Angeles, Calif. 176 10.3 violent deaths (6%), and other causes (12'$).

i i iii Interviews were completed for 67% of the cases and
::!: o Deaths (and populations)for the yr 1972 were excluded 71% of the controls. The primary reasons for no:i::i!i: because all deaths in this yr were not recorded by the National
::_::: Center for Health Statistics. interview were the inability to locate the next of kin
!i:iii _ Major city in parentheses. (19%) and respondent refusal tO be interviewed (7%).i:_:i!
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[!_i_iiiInformation was considered to be incomplete for 4.5% TABLE 3.--RR o/esopha¢eal cancer by type of alcoholic beverage
:_!::i::i_:i::ofthe interviews. These were excluded from the anal- eanwumed

jii[!ii!i: :ysis, as well as the 2.5% of the study subjects who had
[ii_iiiii::::lived in Washington, D.C., less than 4 years. The final Type of beverage No. of No. of RRb (95%con- confidence

!ii!ii!_ii:studypopulation on which the analyses were based, eases° trois" interval)

Fililiiii:therefore, consisted of 120 cases and 250 controls. The None" 5 55 1.0
i!i!i!!iii!i!::next of kin interviewed for cases and controls, respec- Any type_ 111 190 6.4 (2.5-16.4)
[!!!ii!ii!i::tively, were wives (45%, 45%), relatives (siblings, children, Hard liquor 0nly 32 48 7.3 (2.6--20.3)
[_iiiil parents, and other relatives) (48%, 48%), and friends Hard liquor plus wineor beer 67 106 7.0 (2.7-18.5)

iiiiilili::(6%,7%). Most of the study subjects were longtime Wine only 2 5 4.4 (0.7-28.8)
.ii_!i!i!iii_:!:::residentsof the D.C. area (median, 39 yr). The median Wine and/or beer onlyt 8 29 3.0 (0.9-10.0)_.::_:i:_:i:i::: Beer only 3 19 1.7 (0.4-7.8)
E_: ages for the cases and controls were 59 and 60 years,
!!iiiiiiiiiii!respectively, a Excludes 4 eases and 5 controls with unknown drinkingstatus.
!ii!_iiii:ii:::The major risk factor for esophageal cancer was b All risks relative to risks for nondrinkers.
iiii!i!i!!alcoholic beverage consumption. Ninety-six percent of * Never drank more than 5 shots or glasses of alcoholic ....
!!!iii:the subjects with esophageal cancer drank some type of beyerages/wk for a period of >1 too.
i!i!_ii!ili::alcoholic beverage compared to 78% of the controls " Includes 4 cases and 7 controls reported to have drunk :i.....
.............. alcoholic beverage, but information incomplete. '
_ii_iiiii:_i:(RR, 6.4; P<0.001), yielding an attributable risk of 81% • Includes persons who drank wine only, beer only, or both :
i_iii_!i!i_:('_95% confidence interval, 52-91%) from alcohol con- wine and beer.
_ii_iiiiiiiii:_::sumption. : i::,:::
...iiiiii::ii:.... The RR tended to increase with amount of ethanol .....

_:iiiiiiiiii:::consumed (table 2). The RR were 4.0 for those who rettes during their lifetime. Smokers were at increased ::

.iiiiliiiiiidrank less than 6 fl oz in hard liquor equivalents/day, risk [RR= 1.3 (0.7, 2.3); P=0.65], with the great- :. ii:_._
_ii::iii::il5.5 for those who drank 6-15 fl oz/day, and 7.6 for est risk [RR=I.6 (0.8, 3.3)] for those usually smok-
[i_iiiii:::those who drank more than 15 fl oz/day, a significant ing two or more packs per day. These risks faded _:_:_:.:i_::
[_iii_iiiii!:::(P<0.001)trend. The gg was highest for those who ......_;_!!after adjustment for ethanol consumption [overall RR =
li_ii_!iiiii!i:drank hard liquor; however, the RR were also elevated 1.0 (0.5, 1.8)] (table 5). However, the ethanol-associated
i!i_!i!i!i_i_)for those who drank wine only, wine and/or beer only, risk remained high after we controlled for cigarette
[i!i!ii_i!i_i:(and beer only (table 3). The higher RR asociated with smoking. For the nonsmokers (20 cases, 53 controls),
_!i_!i_i_i_ii:hardliquor use was not solely related to higher the RR associated with consumption of alcoholic
_:ii::ii::ii:i:ethanol content. As shown in table 4, the RR for hard

:_!:_!i!i!:::::liquor drinkers of less than 6 fl oz/day was higher than beverages was 19.9 (2.4, 166.4). The RR for cigarettesmoking were also calculated with the use of only the
[_iiiii_i_)::that for wine and/or beer drinkers who drank the controls whose causes of death were not known to be
j:_i_iiiiii::ilethanol equivalent of 6 or more fl oz of hard liquor/day related to smoking. Thus lung, pancreas, and bladder
[ii!i_i_i!ii:: The subjects with esophageal cancer drank hard liquor
_ii::ili::i:i:fin straight rather than mixed form more often than did cancers, heart disease, and chronic lung diseases were

_!i!i!i!_i:the controls (68 vs. 57%). Whiskey (including bourbon) excluded. Their deletion raised the overall RR for................. smoking to 1.9 (1.0, 3.5) (table 5). However, the overall
[iiii::i::i::iwas drunk by a greater percentage of the subjects with
_i_i_:::::esophageal cancer (67%) than by the controls (56%). RR was reduced to 1.5 (0.7, 3.0) when adjusted forethanol consumption, and the trend with increasing
[ii_i!i_i_!ilThe RR for cigarette smoking according to amount amounts smoked was marginally significant (P=0.06).
_i!i!_i_iii!i.!:.: smoked are presented in table 5. Eighty-three per-
[!i!iii!i:i::cent of the subjects with esophageal cancer and 79%
_::_:: of the controls were reported to have smoked c_ga- TABI_ 4.--RR of esophageal cancer according to type and amount
_ii!i!i!i o/u/eoholi_ be_aaes con_

_iiii::iii::: Hard liquor Alcoholic No. of No. of RRb (95%
/:_i_::_i_TnBh_ 2.--RR of esophageal cancer by daily amount of ethanol equivalents, con- confidence
l!i_ili_!I consumed in hard liquor equivalents fl oz/day beverage cases° trois* interval)

?ili;ii::: equivalents, No. of con- confidence beer only_
ii:::iii::i fl oz/day cases* trols _ interval} Hard liquor only 6 11 6.0 (1.6-23.2)
!:iiiiiiii:: Hard liquor plus 6 16 4.1 (1.1-15.2)
!_ii_iiii:::: None _ 5 55 1.0 _ wine or beer
,!i:?:::ii:: 1.0-5.9 16 44 4.0 (1.4-12.0) >6.0 Wine and/or 4 12 3.7 (0.9-15.9)
iiiiiiiiii:: 6.0"--14.9 25 50 5.5 (2.0-15.0) beer only'
_i:::::::::::::::::::15.0-29.9 25 36 7.6 (2.7-22.0) Hard liquor 0nly 17 28 6.7 (2.2-20.0)
:i::iiiiiii:: 30.0-80.6 19 28 7.5 (2.5-22.0) Hard liquor plus 48 74 7.1 (2.6-19.0)
i!!::i::iiii:: wine or beer
_i!i!_!!!!_ Excludes 4 cases and 5 controls with unknown drinking
..........status and 26 cases and 32 controls reported to have drunk a Excludes 30 cases and 37 controls with unknown amount
ii::iiiii::ial$oholic beverages but in unknown amounts, of alcoholic beverages consumed.
_iiiiiii o All risks relative to risks for nondrinkers. _ All risks relative to risks for nondrinkers.
i:::::ili:i: " Never drank more than 5 shots or gla._es of alcoholic _ Includes persons who drank wine only, beer only, or both

i!i beverages/wk for a period >1 too. wine and beer.
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TABLe, 5.--RR of e,sophaflea_ cancer by eoarette s'moki_ (1.I, 5.0)] but slightly more precooked or cured meat
eate_riesa and fish. The RR associated with low compared

Amount RRadjusted high consumption of 1) fresh or frozen meat and fish,
smoked/ No. of No. of RRb for ethanol 2) dairy products and eggs, and 3) fruits and

day cases controls consumption were about twofold and were not substantially altered:
Nonsmoker" 20 53 (30) 1.0(1.0) 1.0 (1.0) when adjusted for ethanol consumption or level
Sm0kerd 99 195 (78) 1.3 (1.9) 1.0 (1.5) education. While the RR for consumption of vitamil

<_ pack 12 25 (13) 1.3 (1.4) 1.1 (1.0) A, vitamin C, riboflavin, and thiamine increased with
_-1_ packs 56 117 (51} 1.3 (1.7) 0.8 (1.2) decreased intake, the trends for the 3 food groups were
>--2packs 22 37 (10) 1.6 (3.3) 0.9 (2.1) more impressive. No clear association with nitrite,

° Numbers _n parentheses refer to numbers of controls with containing foods was observed. A trend of increasing
non-smoking-related causes of death and corresponding RR. RR was seen with a decrease in relative weight,b All risks relative to risks for nonsmokers.

" Never smoked 100 or more cigarettes during their lifetime, although very few of the subjects with esophageal
d Includes 9 cases and 16 controls known to have smoked but cancer were especially light in weight. The average

in unknown amounts. Excludes 1 case and 2 controls with adult weight for the cases (162,8 lb) was significantly
unknown smoking status, less than that of the controls (171.0 lb) (P--0.009), but

their average heights were similar, 68.4 and 68.1 inches,
respectively.

A comparison of other forms of tobacco revealed no Analyses with the use of linear logistic models that
increases in risk. Only a small percentage of the simultaneously considered the factors of age, alcohol,
subjects with esophageal cancer had smoked cigars smoking, and diet tended to show independent effects
(14%), smoked pipes (13%), chewed tobacco (3.3%), or associated with the nutritional indices. For example,
used snuff (1.7%). For each of these forms of tobacco, we found the RR for consumption of moderate and
except the last, the percentage of ever users was slightly low levels of fresh or frozen meat and fish to be 1.6
higher among the controls. However, 13 of the 20 (0.85, 3.0) and 2.3 (1,1, 4.4), respectively, after
subjects with esophageal cancer who did not smoke for these other factors. This same analysis yielded RR
cigarettes smoked pipers or cigars compared to 22 of for the five ethanol categories (table 2) of 1.0, 4.2
the 53 nonsmoking controls. The RR for pipe or dgar 13.0), 6.5 (2.2, 19.5), 8.1 (2.7, 24.2), and 9.2 (2.9, 29.1).
smoking among noncigarette smokers was 2.6 (0.9, 7.6). The RR for consumption of hot spices and sauces,

Differences in food consumption were observed be- such as chili peppers, red peppers, and hot sauce,
tween cases and controls. The subjects with esophageal revealed no significant trends for the four levels
cancer ate more bacon, sausage, frankfurters, lunch consumption--never, rarely, occasionally, and often.
meat, canned meat, canned fish, liver, and potatoes but No significant differences were observed between cases
less beef, chicken, lamb, fish, eggs, milk, vegetables, and controls in the consumption of carbonated
and fruit. As can be seen in table 6, a greater ages, coffee (any and "burning hot"), and tea
proportion of the subjects with esophageal cancer than burning hot, and herbal). No significant
the controls ate fewer than three meals a day [RR= 1.8 differences were observed for the following

TABLE 6.--RR of esophageal cancer by selected nutritional indives "

RR: Consumption level RR adjusted for ethanol, RR adjusted for education, °
Nutrition index consumption level consumption level

High Moderate Low High Moderate Low High Moderate Low

Food groups
Fresh or frozen meat 1.0 1.5 2.1b 1.0 1.6 2.2_ 1.0 1.6 2,1b

and fish
Dairy products and eggs 1.0 1.6 2.0b 1.0 1.7 1.9b 1.0 2.0 2.1b
Fruits and vegetables 1.0 2.1 2.4c 1.0 1.7 2.0b 1.0 2.0 2.8c
Precooked or cured meat 1.0 0.9 0.8 1.0 0.9 0.9 1.0 0.8 0.6

and fish
Nitrite-containing foods 1.0 1.1 0.8 1.0 1.1 1.0 1.0 1.0 0.7

Micrenutrients
Vitamin A 1.0 1.4 1.5 1.0 1,5 1.5 1.0 1.4 1.4
Vitamin C 1.0 1,3 2.1' 1,0 1,2 1,8b 1.0 1,2 2,1"
Riboflavin 1.0 1.1 1.6 1.0 1,0 1.7b 1.0 1.2 1.7
Thiamine 1.0 1.2 1.1 1.0 1,2 1.2 1.0 1,2 1.1

Other
Relative wt 1.0 1.6 2.4c 1.0 1.5 2.1" 1.0 1,7 2.6_
Meals per day 1.0 _ 1.8 1.0 _ 1.6 1.0 -- 1.9

a Excludes persons with unknown educational status.
b Significant (/'<0.05) trend.
" Significant (P<0.01) trend.
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indices: the condition of teeth and gums, the studies. Forty-six percent consumed _ix or more al-
umber of teeth lost due to decay, the wearing of false coholic drinks per day, whereas only 4.4% of the 5,000

and the number of times permanent teeth were black males enrolled in the Kaiser-Permanente health
per week. Also, there were no clear case- plan in the Oakland-San Francisco area drank this

trol differences for ever having had anemia, arth- amount (18). In addition, a national survey conducted
or thyroid disease. Review of the occupational in 1972-74 showed that less than 15% of males 40 years

[stories revealed no significant differences when jobs of age or over drank 1 or more oz of ethanol/day (19).
grouped by major industry (e.g., construction, These data suggest that blacks in D.C. drink more than

and military and other government blacks in other areas of the United States. Although
and by level of skill (e.g., unskilled, skilled, or our study differed from other studies in the phrasing of

). the questions asked, in second-party versus direct
The esophageal cancer subjects tended to have less reporting, and in obtaining information about deceased

education than did the controls. There was a rather than about living individuals, such study differ-
of increasing risk with decreasing level of educa- ences seem unlikely to account for the substantially

(RR=I.0, 1.3, and 1.5, respectively, for -->12, 8-11, higher consumption reported in D.C. Other evidence
<8 yr of school completed). These risks were not exists of high alcoholic beverage consumption in D,C.

by the adjustment for ethanol consumption. The per-capita "apparent consumption" of alcoholic
,i_::_:: Approximately half of our study population was beverages on the basis of tax revenues for D.C. sur-

hat ]ii_!ili:ililbornin the D.C. area, including parts of Maryland and passes the national level by nearly fourfold for hard
tol, [ii!iii!_i_:iiVirginia.A higher percentage of the subjects with liquor and about threefold for wine (19), although part
._cts :[iiiiii_esophageal cancer than the controls was born in either of the excess is related to purchases by nonresidents. In i
fie, liiiii!iiiGeorgia [RR= 1.3 (0.8, 2.8)] or North Carolina [RR= addition, the computation of age-adjusted mortality i

>.:.::_c " k " 'md [_::_!_i;_!_i_1.5 (0.5, 3.3)], but there was no excess rts associated rates from cirrhosis of the liver for the years 1965-71 : i
1.6 ,_!i::ili:::::::with either being born or spending one's childhood in revealed that nonwhite males in D.C. had rates about _

[ng :_::!:ili_iiiii::iSouth_ Carolina, where a cluster of high rates for 2.5 times higher than those of U.S. nonwhite males. ....
[_R _iiiiiii:_::i:esophagealcancer has been identified (13). Although an increased risk of esophageal cancer in

..1_4'1)_i_!::_::_::_::!::_i::ti::DISCUSSION this study was associated with all forms of alcoholic:ti_: beverages, the excess was greatest for hard liquor,
particularly whiskey or bourbon. A gradient in risk

:es, Iiiii!iilli Esophageal cancer varies more worldwide than any according to ethanol concentration was evident with_ce, ,.. _

of :iiii!i_iii_ii:otherneoplasm, with annual rates exceeding 100 per straight liquor having the highest relative risk, mixed
en. ::_!i!:iiiiii!:]00,000 population for both males and females in parts liquor and wine having an intermediate risk, and beer

i[iiiii_iiiiiiiiiofnorthern China, Iran, and the Soviet Union (14). having the lowest risk. This finding, together with the
ses ti_iiiiiiiiii_!ilReasonsfor the exceptional risk in these areas are gradient in risk observed with increasing amounts of
'er- :[i_i!i_!i_iiii!:iobscure. In western countries, the major risk factors are

ay, 'i_:i:i:i:i:i:alcohol!!ii!::!! consumption and cigarette smoking, which ethanol consumed, is consistent with a causal effect ofalcohol consumption.
rol !!_iii:_!_!i_!iiiiiiprobablyaccount for the higher rates in cities and in Cigarette smoking is regarded as a major risk factor

tal ]iiii!:iii:males (15, 16). In the United States, the rates are much for esophageal cancer, and some studies have shown a
...._i!:iiiiiilhigherin blacks than in whites, particularly in the synergism between tobacco and ethanol consumption
!iiiiiiurban areas (16). The present study was conducted (14). In contrast, the overall data from our case-control

-- ::ii_:::_:iii_iamong black men in Washington, D.C., where the study revealed no significant risk associated with ciga-
!i_iiiiiii:_ildeath rate for esophageal cancer (28.6/105) is especially rette smoking and also no consistent enhancement of
i:_!!i!i::high,exceeding the national level for nonwhite males risk following exposure to both alcoholic beverages
!iiii_iibyover twofold and for white males by sevenfold, and cigarette smoking. The discrepancy in part relates
i_::_!_i:The major risk factor was found to be ethanol to different comparison groups. Controls in our study

:_i!i!:ii_i_:consumption (RR=6.4), which was estimated to be included persons who died from lung cancer and heart
iiiiiiiil:causally associated with about 80% of the neoplasms disease, conditions known to be induced by cigarette
i::i::i!:among the esophageal cancer subjects. _ Nearly all the smoking, whereas some other studies (15) excluded as
_::_i_:::_!_:esophagealcancer subjects drank alcoholic beverages, controls persons who died from smoking-related condi-
iiii!_iiiiii_usually in very high quantities, tions. When we restricted our comparisons by using
iiiiii!!:_iiiThe controls drank more than expected when corn- only those controls who died of illnesses not known to

i::i::iiipared to males of the populations surveyed in other be linked to smoking, a 90% increased risk of esopha-:. __ geal cancer and a dose-response relationship were
observed for smokers. However, this smoking-associ-:_:_:?_:i:i:: 4 . -

_i_!!::;: It ts hkely that the consumption of alcoholic beverages among ated risk was considerably reduced when we controlled
::::::::::::::::::::our mortality series of controls is greater than that o[ the living for ethanol intake. Possibly, the consumption of such
:i _iiiiiiiiiiWashington, D.C., black male population inasmuch as drinking

::i::ii::iiiiiilcontributes to many causes of death. If this is the case, then the large amounts ol alcoholic beverages by our study
-- :,iiiiiiiirelative and attributable risks of esophageal cancer due to ethanol population overwhelmed the risk that would have been

iiiiiiiiiiilCOnsumption would actually be higher in a population of living due to cigarette smoking in a population consuming
ii:!:_:i:i:subjects than calculated for our study group, lesser amounts.
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i:_ii_:::!:::::I Whereas esophageal cancer has been related to pipe esophageal cancer has been extremely high among
i:: smoking, cigar smoking, tobacco chewing, and other blacks at least since the early 1950's (17). A higher
.... smokeless tobacco products in various populations proportion of esophageal cancer subjects than controls : MAcMBo_t

(14), the percentage of D.C. residents using a tobacco was born in the Deep South, but there was no excess of (H) WALTZ
product other than cigarettes was small. Only among migrants from South Carolina. : !:: risk
noncigarette smokers was an association found with In this case-control study, with information obtained ::i iii_) ssznge
pipe and cigar smoking, from next of kin of deceased patients, we had an i: Iowa

Review of the dietary information revealed an in- overall response rate of 70%. Nonresponse was pri- iii_13)i::i::::BA_SJthec
creased risk of esophageal cancer associated with poor marily related to difficulty in locating the next of kin : ::i::::i: ,15s-4
nutritional status. Tile esophageal cancer subjects were of the decedents. Although information is limited on : ::iiii(i4) DAYN1
approximately the same height as controls but their the characteristics of the nonrespondents, we suspect iii!i: D. Fi

: :::::::::::::::::::::Phila
usual adult weight before onset of cancer was less, that they may have represented study subjects who were {_!_t1_)"_:_i_i_::" WYNDEI

although very few were seriously underweight. They poor and without close friends or family ties. This type _iiiii!iiiiii:i of th
were reported to eat fewer meals per day and less dairy of response bias might affect the comparisons made but _ ,_iiii!!ii!_ii!!6) seamEN
products and eggs, fruits and vegetables, and fresh or would not materially reduce the RR presented. We made ti tality
frozen meat and fish. Although food intake can be the decision to interview relatives because esophageal !:!iiiiiiiiiii_7)Fa^UMEI9SO"limited by alcoholic beverage consumption, twofold cancer is a highly fatal disease [the median survival for

:.:.:.:.:.:.:.:.:::::

differences between high and low consumption of the blacks nationwide is 't mo 120)] and because estah. :iiiii!!ii::food variables were seen after adjustment for ethanol lishing a rapid reporting system for interviewing a
and social staus. Specific indices of vitamin A, vitamin high percentage of newly diagnosed patients proved (:iii::iii!i!::_::

-- ::::::::::::::::
C, riboflavin, and thiamine showed patterns similar to not to be feasible. Lack of knowledge or difficulty in [::::::::ii:ii:
the general nutritional measures, although of a lower recall by the next of kin may have influenced the :ii::ii_i_ii_:
order of magnitude. These findings, consistent with responses but probably not differentially between cases :iliiiiii_i!i:
those of other studies (14), suggest that poor nutrition, and controls because the questions were asked in a _:::::::::_ii::i::i:

possibly involving complex dietary deficiencies, is in- similar manner by interviewers "blind" to the disease _!i_iii
volved in the development of esophageal cancer, status of the study subjects. Comparison of self versus _::::::::

These results may be influenced by a case recall bias. next-of-kin interviews in other studies has revealed
Despite an attempt to assess dietary patterns predating generally good concordance for broadly defined vari- :_!ii_i!!iill
the disease (i.e., prior to 1974), it is possible that the ables, including smoking (21-23), alcohol intake and ::::::::::::::::::::!!_::!i_i::::!::

caused by the esophageal cancer instead of by the study Despite the limitations of a case-control study in- _::
subjects' usual lifetime dietary patterns. This possibility volving next-of-kin respondents in a difficult-to-locate i_i_i_!_i:::

seems unlikely, however, since a history of low food population, the data gathered appeared adequate to : _il :intake among the esophageal cancer subjects did not identify alcoholic beverage consumption as the major ii

apply to all food items (e.g., the esophageal cancer factor responsible for the elevated risk of esophageal iiii!iiiii_::
subjects did eat more of the precooked and cured cancer among black males in D.C. and also to contrib- :_:_:_,

varieties of meat and fish), and these esophageal cancer ute some intriguing hypotheses regarding the role °fi_ i:i:_::iiii!i:subjects were not found to be underweight when poor nutrition in the origins of this cancer, i!ii::i::::
compared to black males 55-64 years of age who _!ii:::_::i:
participated in the 1971-74 U.S. Health and Nutrition _ii!i!!

Examination Survey (Abraham S: Personal communi- REFERENCES :i!!i!!_iii!ill:
cation). Furthermore, although knowledge of the diets
of cases and controls by next of kin may have been (1) MASONTJ. McKAYFW. U.S. cancer mortality by county 1950-:_iiii_ii!::!i::
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